Comparison of GN Hajna and tetrathionate as initial enrichment for salmonellae recovery from swine lymph nodes and cecal contents collected at slaughter
Abstract. An epidemiologic survey was conducted to determine the prevalence of salmonellae in swine from 5 farms of an integrated swine operation. The purpose of this study was to evaluate the recovery efficiencies for salmonellae from swine lymph nodes and cecal contents when GN Hajna and tetrathionate were compared as initial enrichments. Salmonellae were isolated from 61% of 645 pigs at slaughter; 324 positive cultures were from lymph nodes, and 224 were from cecal contents. Frequently, pigs had salmonellae isolated from both the lymph nodes and cecal contents. Total isolations, regardless of source, were similar for GN Hajna (247) and tetrathionate (301). There was no difference (P Ͼ 0.05) in the number of isolations from lymph nodes when GN Hajna enrichment was compared with tetrathionate enrichment (174 vs. 150). However, there was a significant (P Ͻ 0.05) advantage of utilizing tetrathionate when compared with GN Hajna for isolations from cecal contents (151 vs. 73).
Salmonellosis of swine causes annual economic losses to the swine industry. 12 Because of public health concerns, increased emphasis has been placed on determining the prev- and their environment for Salmonella enterica serovar Choleraesuis, GN Hajna broth has been reported to be superior to other selective enrichments. 1,2,6-8 However, when culturing for salmonellae other than Salmonella Choleraesuis, tetrathionate broth has been routinely utilized for enrichment. 5, 9, 11 A survey was conducted to determine the prevalence of salmonellae at slaughter in pigs from 5 farms from an integrated swine operation. Because there was no prior history of salmonellae isolations from these farms, there was no predictability for serotypes of salmonellae that might be recovered. The purpose of the present study was to compare the recovery efficiencies for salmonellae from swine lymph nodes and cecal contents using GN Hajna and tetrathionate enrichment media. Samples were randomly collected from 50 pigs at slaughter from 5 different farms. Four of the farms were sampled 3 times each, and the fifth was sampled once during a 9month period, for a total of 645 pigs sampled. Approximately 10.0 g of ileocolic lymph node and 25.0 g of cecal contents were collected from each pig. Each sample was placed into an individual sterile plastic bag and transported on ice to the laboratory within 3 hours of collection. One gram of cecal content or 5.0 g of ileocolic lymph node was enriched in either 20 ml tetrathionate broth a (400 l potas-sium iodide added) or 20 ml of GN Hajna broth, a further enriched in Rappaport Vassiliadis broth, a and plated onto brilliant green agar (BGA) b medium containing 25 g/ml novobiocin. c Enrichment broths and plates were incubated at 37 C for 24 hours. Conventional enrichment protocols were used according to the manufacturer's recommended procedures. a Suspect colonies from BGA were inoculated into lysine-iron and triple-sugar-iron agar slants. Those with reactions consistent with Salmonella species (H 2 Sϩ) were confirmed by agglutination with Salmonella 0 Antiserum Poly A-1 and Vi and Group C 1 , factors 5 and 6. a Isolates were sent to the National Veterinary Services Laboratories (Ames, IA) to be serotyped.
The chi-square test was used to compare GN Hajna broth and tetrathionate broth in the recovery of salmonellae from lymph nodes and cecal samples using PC SAS. d Statistical significance was evaluated at the ␣ ϭ 0.05 level. 3 There was at least 1 Salmonella serovar isolated from 61% of the pigs sampled. Of the 405 isolates serotyped, 30 serovars were identified (Table 1) . Eighty-three percent of the isolates were in a group of 10 serovars, and 64% were in a group of 5 serovars. Serogroups B (191), C (129), and E (44) comprised 90% of the serotyped isolates. Fifty-one pigs had multiple serovars isolated; 324 lymph node samples were salmonellae positive, and 224 cecal samples were salmonellae positive ( Table 2 ). There were 247 Salmonella isolates recovered with GN Hajna enrichment and 301 recovered using tetrathionate broth. No differences (P Ͼ 0.05) were observed in lymph node isolations when GN Hajna was compared with tetrathionate (54% vs. 46%). Eighty-six positive lymph node samples only were recovered with GN Hajna and 62 only were recovered with tetrathionate (Table 3) . There was a significant (P Ͻ 0.05) difference in favor of tetrathionate versus GN Hajna (67% vs. 33%) in the recovery of salmonellae from cecal content samples (Table 2) . One hundred ten cecal isolates were recovered using only tetrathionate enrichment, and 32 isolates were recovered using only GN Hajna enrichment (Table 4 ). Tetrathionate is considered more inhibitory than GN Hajna in that it restricts competing microorganisms from the gastrointestinal tract, and it has been proposed as the enrichment of choice when culturing fecal samples. 5, 9, 11 It has been suggested that GN Hajna is superior to other primary enrichments for isolation of S. choleraesuis, 1,2,6-8 hence the rationale for evaluating both enrichments in our study. When GN Hajna and tetrathionate were compared as initial enrichments in a previous study, 1 GN Hajna demonstrated a significant advantage over tetrathionate for S. choleraesuis recovery from rectal swabs.
In that study, salmonellae other than S. choleraesuis were not evaluated. 1 In the present study, none of the isolates were S. choleraesuis. Although toxic to S. choleraesuis, tetrathionate has been suggested as the medium of choice for enrichment of other Salmonella species (other than S. choleraesuis) in fecal specimens of carrier animals. 5 Although GN Hajna is an excellent general enrichment medium, it does not have the highly selective nature for Salmonella that tetrathionate does. The results of the present study appear to confirm this assessment. However, in 2 studies where tetrathionate and GN Hajna were compared for recovery of salmonellae from swine fecal samples, no differences between enrichments were noted for isolation efficiencies. 4, 10 In those studies, the prevalence of Salmonella was considerably lower than that in the present study, and there were minor differences in isolation techniques. It is not known what influence these factors may have had on the outcome of the studies. Because the use of 2 primary enrichments is costly and time consuming, the likelihood of encountering S. choleraesuis-positive samples appears low, and tetrathionate enrichment was either equivalent to or superior to GN Hajna in this study, in the future the Food and Feed Safety Research Unit will utilize tetrathionate as the primary selective enrichment for salmonellae recovery. 
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